With this processed data, we calculated the log2 fold change of each gene in each ribosome biogenesis genes, respectively (see Table S1 for gene ontology terms 97 associated with each cluster). Inhibition of certain kinases also induced structured 98 patterns in certain environments. For example, zooming into the top cluster enriched for 99 stress response genes, it is evident that inhibition of Pbs2-as, Sch9-as, Tpk1/2/3-as, 100 and Ypk1-as altered expression of many genes in the absence of any environmental 101 perturbation ( Figure 1D-i ). In the cluster enriched for ribosome biogenesis genes, 102 inhibition of Cdc15-as, Pbs2-as, and Tpk1/2/3-as followed by treatment with rapamycin 103 resulted in dysregulation of many genes ( Figure 1D -ii). Another example is Ire1-as, 104 inhibition of which had an effect on genes involved in ER stress specifically in 105 tunicamycin ( Figure 1D-iii motifs that are enriched upstream of these genes (Table S5) . Across this gene set - The kinase domain evolved a highly plastic structure that enables it to maintain its core Finally, we focused on a global antagonistic relationship -previously proposed -that 435 we observed in the data between Tpk1/2/3 and Pbs2, a canonical member of the high 436 osmolarity glycerol (HOG) MAPK pathway (Gutin et al., 2015) . Across all experiments, 437 we found that Pbs2-as cells had reduced ESR output in both directions ( Figure 6B, C) .
438
Explaining this, we found experimentally that the HOG pathway is a constitutive 439 negative regulator acting upstream of Tpk1/2/3. While we did not reveal the precise 440 molecular mechanism, we traced it to operating at or upstream of Ras-GTP ( Figure 6F ).
441
These results reveal a new organization to the global stress response signaling network 442 and elaborate the pathway at the center of the ESR.
443

METHODS
444
Yeast strain construction 445 The 28 kinases genes, including ≥800 bp of promoter/5'UTR sequence were cloned Table S6 . Read alignment and normalization
507
Genomic alignment was performed using STAR (Dobin et al., 2013) , using the UCSC S. 
